Acta Psychologica 165 (2016) 53–59

Contents lists available at ScienceDirect

Acta Psychologica
journal homepage: www.elsevier.com/locate/actpsy

The paradox of ﬁction: Emotional response toward ﬁction and the
modulatory role of self-relevance
Marco Sperduti a,b,⁎,1, Margherita Arcangeli c,1, Dominique Makowski a,b, Prany Wantzen a,b, Tiziana Zalla c,
Stéphane Lemaire d, Jérôme Dokic c, Jérôme Pelletier c,e, Pascale Piolino a,b,f
a

Paris Descartes University, Sorbonne Paris Cité, Institute of Psychology, Memory and Cognition Laboratory, Boulogne Billancourt, France
INSERM UMR S894, Center for Psychiatry and Neurosciences, Paris, France
Institut Jean Nicod (CNRS-EHESS-ENS), UMR 8129 Ecole Normale Supérieure, Paris, France
d
Université de Rennes 1, Rennes, France
e
Ecole des Haute Etudes en Sciences Sociales (EHESS), Paris, France
f
Institut Universitaire de France (IUF), France
b
c

a r t i c l e

i n f o

Article history:
Received 6 March 2015
Received in revised form 12 February 2016
Accepted 23 February 2016
Available online xxxx
Keywords:
Emotion
Fiction
Self
Electrodermal activity

a b s t r a c t
For over forty years, philosophers have struggled with the “paradox of ﬁction”, which is the issue of how we can
get emotionally involved with ﬁctional characters and events. The few neuroscientiﬁc studies investigating the
distinction between the processing of real and ﬁctional entities have evidenced that midline cortical structures
and lateral fronto-parietal regions are more engaged for real and ﬁctional entities, respectively. Interestingly,
the former network is engaged in autobiographical memory retrieval and self-reference, processes that are
known to boost emotional reactivity, while the latter underpins emotion regulation. Thus, a possible modulation
of the emotional response according to the nature (real or ﬁctional) of the stimulus is conceivable. To test this
hypothesis, we presented short emotional (negative and positive) and neutral video as ﬁctional or real. For negative material, we found that subjective emotional experience, but not physiological arousal measured by electrodermal activity, was reduced in the ﬁctional condition. Moreover, the amount of personal memories linked
to the scenes counteracted this effect boosting the subjective emotional response. On the contrary, personal
memories elicited by the scenes, but not ﬁction, modulate the emotional response for positive material. These results suggest that when a stimulus triggers a personal memory, the emotional response is less prone to be modulated by contextual factors, and suggest that personal engagement could be responsible for emotional reaction
toward ﬁction. We discuss these results in the emotion regulation framework and underline their implications in
informing theoretical accounts of emotion in the neuroscientiﬁc domain and the philosophical debate on the paradox of emotional response to ﬁction.
© 2016 Published by Elsevier B.V.

1. Introduction
Fictions of all kinds (e.g., novels, movies) generate strong emotional
experiences in large audiences. For example, when reading Anna
Karenina one may feel pity toward Anna. However, it seems that emotions toward ﬁction and emotions toward real-life events are not on a
par. The former differ from the latter in at least three respects. First,
they do not result in the full range of behaviours that emotions toward
real-life people and events produce. For instance, in watching a scary
movie, though we feel fear, we do not usually panic and run out of the
cinema. Second, we lack obligations toward ﬁctional characters and
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events. Arguably we do not feel any motivation to help Anna. Third,
emotions triggered by ﬁctions are directed toward characters and
events that do not exist. These differences might lead to think that our
affective responses toward ﬁctional characters and events cannot be
properly classiﬁed as emotions (e.g., Walton, 1978, 1990).
For over forty years, philosophers have struggled with the “paradox of
ﬁction”, which is the issue of how we can get emotionally involved with
ﬁctional characters and events (the explicit formulation of the paradox
is due to Radford, 1975; Weston, 1975; Walton, 1978). Typically this paradox has been described as an inconsistent triad (see, among others,
Gendler Szabó & Kovakovich, 2006): (a) response condition (e.g., I feel
genuine pity toward Anna Karenina), (b) belief condition (e.g., I believe
that Anna Karenina is a ﬁctional character), (c) coordination condition
(e.g., in order to feel a genuine emotion one should not believe that the
object of the relevant emotion is ﬁctional). Philosophers have tried to
solve the paradox mainly by rejecting either (a), (e.g., Radford, 1975;
Walton, 1978, 1990; Charlton, 1984; Neill, 1991; Siiatela, 1994; Hartz,
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1999; Zemach, 2003) or (c) (e.g., Carroll, 1990, 2010; Moran, 1994; Gaut,
2007).
A recent turn in the philosophical debate exploits neuropsychological data in order to address the paradox. Authors following this approach (e.g., Gendler Szabó & Kovakovich, 2006; Weinberg & Meskin,
2006) take for granted that our emotional reactions to ﬁctions are phenomenologically and physically robust, and are primarily concerned
with what grounds them, more than with rejecting either (a) or (c).
Moreover, their analyses are based on studies not directly focused on
emotional reactions to ﬁctions (e.g., studies on emotions in practical
reasoning, research on the cognitive architecture of imagination). Our
work ﬁts in this line of research, by proposing an experimental study
that directly assesses this issue. Our hypothesis is that even if emotions
toward ﬁction can be classiﬁed as genuine, the aforementioned peculiar
aspects would result in a phenomenological/subjective difference.
Besides emotional processing, there are a handful of neuroscientiﬁc
studies about the distinction between real and ﬁctional events. These
studies reported that real characters or events described as such engage
to a greater extent cortical midline structures, especially the ventromedial prefrontal cortex (Abraham, von Cramon, & Schubotz, 2008; Han,
Jiang, Humphreys, Zhou, & Cai, 2005), while ﬁction recruits lateral prefrontal cortex and anterior cingulate cortex (Abraham et al., 2008;
Altmann et al., 2014; Metz-Lutz, Bressan, Heider, & Otzenberger,
2010). The ﬁrst set of regions is linked to autobiographical memory
and self-referential processing (Martinelli, Sperduti, & Piolino, 2013;
Northoff et al., 2006) that, in turn, has been shown to boost emotional
response (Herbert, Pauli, & Herbert, 2010, Herbert, Herbert, & Pauli,
2011; Fields & Kuperberg, 2012). The latter underpins cognitive control
and emotion regulation (Hermann et al., 2009; Ochsner and Gross,
2005; Ochsner, Silvers, & Buhle, 2012), in particular emotional downregulation (for a recent meta-analysis see Buhle et al., 2014).
These ﬁndings strongly suggest that contextual information about
the nature (real or ﬁctional) of an event could inﬂuence the related
emotional response. Nevertheless, to our knowledge there are only
two studies that tried to directly investigate this possibility. Goldstein
(2009) did not report any difference in subjective rating of sadness
and anxiety between ﬁlms that were presented either as based on real
or ﬁctional stories. However, participants that have experienced in
their lives an event similar to that experienced by the protagonist of
the clip (self-relevance) scored the ﬁlms as sadder and more anxious,
independently of the nature of the clip. On the contrary, LaMarre and
Landreville (2009) showed that participants felt guiltier, but no difference was evident for disgust rating, after a documentary compared to
a ﬁctional ﬁlm of the same historical fact (e.g., the Rwanda genocide).
Even if these results give some interesting information about the
modulation of emotion by the ﬁctional context, several methodological
issues hinder clear conclusions. First, both studies only employed subjective self-report of emotion. Second, in the study of Goldstein (2009)
the manipulation of reality could not have been effective. Indeed,
while the scenes were presented as based on real or invented facts,
they had clear ﬁctional features, since they were extracted from popular
ﬁlms (e.g., Kramer vs. Kramer, 1979), and this could have led subjects to
ignore the nature of the scene. Concerning LaMarre and Landreville
(2009)'s study, it is not clear if the difference reported is due to the nature of the stimulus (documentary or ﬁlm) or just to a difference in the
stimulus itself.
The aim of the present work was twofold: to the one hand, we
wanted to investigate the modulation of the emotional response by
the nature of stimulus (real or ﬁctional) with a rigorous methodological
approach. To the other hand, we aimed at understanding the impact of
self-relevance on the emotional response, and the interaction between
the two factors. To this end we used pre-validated emotional videos
that were presented either as real or ﬁctional. We recorded both the
subjective rating of emotional response (intensity and valence), and
an objective measure of autonomic arousal, the electrodermal activity
(EDA). The rationale of this choice was that EDA is considered as a

good indicator of the arousal dimension of emotions, and it has been reported to correlate with subjective rating of emotional arousal
(Sequeira, Hot, Silvert, & Delplanque, 2009). Moreover, we asked subjects to indicate to what extent each scene evoked a personal memory.
Our two main hypotheses, based on the aforementioned studies
were: 1) a diminished emotional responses elicited by scenes presented
as ﬁctional compared to real scenes, due to a down regulation in the former condition, and 2) a greater intensity in the emotional responses for
scenes associated to personal memories regardless of ﬁctional and real
scenes.
2. Materials and methods
2.1. Subjects
Twenty-nine healthy young volunteers (20 females; mean age
21.97 ± 2.44 years participated in the study. All participants took part
in the experiment after signing an informed written consent in accordance with the declaration of Helsinki and the local ethics committee
of the Paris Descartes University.
2.2. Procedure
The study took place in a quiet experimental room whose temperature was kept at about 24 degrees. Since all the scenes were very realistic we made up a story to present the scenes either as real or ﬁctional.
Participants were explained that they would see a sequence of short
videos, the content of which could be either real (documentary or amateur video) or ﬁctional (mokumentary — ﬁlms depicting ﬁctional events
as real and shot in a documentary style). All subjects were asked to read
the French deﬁnition of “mokumentary” on Wikipedia (http://fr.
wikipedia.org/wiki/Faux_documentaire) and were given two examples
of famous “mokumentaries”: The Blair Witch Project (1999) and Paranormal Activity (2007).
The experiment was divided in two phases. In the ﬁrst phase we presented 36 scenes in 4 blocks of 9 scenes (3 negative, 3 positive, 3 neutral). Scenes were extracted from ﬁlms, documentaries, YouTube, and
private amateur videos. The criteria for selecting the videos were the following: I) color video, II) containing at least one human character, III)
not containing evident camera movements or cuts, IV) having a plausible and realistic content, V) emotion should be conveyed by the global
context of the scene and not by speciﬁc details (e.g., facial expression).
To this end we avoided scenes containing “close up”. The rationale of
these criteria was that we wanted a homogeneous material (criteria I
and II), that would be perceived as realistic (criteria III and IV), since
we reasoned that realistic scenes could be presented as ﬁctional, but
the opposite would be more difﬁcult. Finally, we would avoid automatic
and fast emotional reaction prompted by emotional expression of faces
(e.g., Tamietto et al., 2009; criterion V). All videos were selected by the
agreement of two among the authors (M.S., and M.A.). Audio was removed from all scenes. All selected scenes were previously validated
on an independent sample (detailed information about the validation
and the selection of the experimental material see Supplementary material 1). The ﬁnal 36 scenes were selected based on this preliminary
validation. The scene had a mean duration of 4.61 s (range 3.48–
5.99 s) for negative, 4.68 s (range 3.44–5.30 s) for positive, and 4.39
(range 3.28–5.32 s) for neutral scenes. The duration of the scenes did
not differed between the three valences (F(2,33) = 0.67, p N 0.05,
η2p = 0.04). For an example of one scene for each valence see Supplementary material 2–4.
Each block was preceded by a word cue (FICTION or REAL) indicating
the “nature” of the scenes in the block. The presentation of the scenes in
the two conditions (ﬁction and real) was counterbalanced among subjects, as well as the order of blocks (i.e., some subjects saw a “real”
block ﬁrst and others a “ﬁctional” block ﬁrst). The two real and two ﬁctional blocks were alternated. Presentation of the scenes in each block
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was randomized. Subjects were simply asked to pay attention to the
cues preceding each block and to the scenes.
For each block the sequence of events was as follows: a word cue
(FICTION or REAL) was presented at the beginning of each block for
3 s, then a baseline (randomly moving colored dots) of 20 s was presented between each scene, and ﬁnally a scene was presented. The interval between each block was 5 s. For a schematic representation of
the protocol see Fig. 1. During the ﬁrst phase, EDA was continuously
recorded.
At the end of the ﬁrst phase, the same scenes were presented randomly in a single block without any cue. This time, subjects were
asked to rate each scene on a scale ranging from 0 to 7 on four features:
the intensity of perceived emotion (0 = not intense, 7 = very intense),
the valence of perceived emotion (0 = very negative, 7 = very positive), the degree of personal memory linked to the scene (0 = no memory, 7 = a very precise memory), and the nature of the scene (0 = real,
7 = ﬁctional) that was used as a control for our experimental
manipulation.
Stimuli presentation, data recording and synchronization between
stimuli presentation and electrophysiological data acquisition were automatically accomplished using PsychoPy (Peirce, 2007, 2008).

2.3. Data acquisition
Electrodermal activity (EDA) was recorded using the BIOPAC MP150
system (Biopac Systems, Goleta, CA, USA), and AcqKnowledge Software
(Version 4.3; Biopac Systems) at 1000 Hz. EDA was measured using two
Ag–AgCl electrodes attached to the intermediate phalanx of the index
and ring ﬁngers of the nondominant hand. Isotonic paste (BIOPAC Gel
101) was used as the electrolyte. Electrodes were attached prior to the
beginning of the task, and at least 5 min of activity were recorded before
starting the experiment in order to allow participants to adapt to the recording equipment, and to allow EDA levels to stabilize (see Fowles
et al., 1981).
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2.4. Data analysis
The analysis of the EDA signal was carried out using AcqKnowledge
Software (Version 4.3; Biopac Systems). Tonic EDA signal was ﬁrst
down sampled at 15.7 Hz, then a low-pass ﬁlter at 1 Hz was applied.
Phasic EDA was derived from the tonic signal with the AcqKnowledge
function Smoothing baseline removal with a baseline window of 8 s.
Then, we extracted the peak of EDA activity for each stimulus in a
time window starting 1 s after stimulus presentation and ending 6 s
after stimulus offset. Extracted EDA peak values were ﬁnally transformed using the square root function to approach normal distribution
(for a similar method see Silvert, Delplanque, Bouwalerh, Verpoort, &
Sequeira, 2004).
2.5. Statistical data analysis
For each variable of interest we conducted a 2 nature (real-ﬁction) × 3 valence (negative–positive–neutral) repeated measures
ANOVA. Bonferroni correction was applied to post-hoc comparisons if
not otherwise speciﬁed. Effect sizes are reported as partial eta-squared
(η2p). Descriptive statistics for all the variables are reported in Table 1.
In order to test our second hypothesis on the impact of personal
memory on the emotional response, and its interaction with the nature
of the scene, we used linear mixed-effects models (LMMs). We report
95% conﬁdence intervals based on the estimated local curvature of the
likelihood surface (Bates, Mächler, Bolker, & Walker, 2014). We ﬁtted
three full linear mixed effects models in order to predict EDA, the subjective intensity and the subjective valence. As ﬁxed effects, we entered
personal memory (this variable was preliminary centered around 0 and
treated as a continuous predictor), the nature of scenes (real–ﬁction),
and the valences (neutral–negative–positive) as categorical factors.
Items and participants were entered as random factors. Following recent recommendation (Barr, Levy, Scheepers, & Tily, 2013), ﬁxed factors
were modelled as random slopes. In particular, the valence and nature
were added as random slopes over participants, and the nature as

Fig. 1. Schematic representation of the experimental protocols. A) Presentation of scenes was organized in 4 blocks, each containing 9 scenes (3 for each emotional valence). Each block
started with the presentation of a cue (Real or Fiction) that lasts 3 s. After a baseline of 20 s a scene was presented, and the sequence was repeated for the 9 scenes in the block. An interval of
5 s separated each block. In this ﬁrst phase electrodermal activity (EDA) was continuously recorded. B) In the second phase of the experiment, participants were showed the same scenes.
After each scene, subjects were asked to rate their subjective emotional experience (intensity and valence), the degree of personal memory evoked by the scene, and the nature of the
scene (real or ﬁctional).
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Table 1
Descriptive statistics for all the variables of interest.

INT-NEG
INT-POS
INT-NEU
VAL-NEG
VAL-POS
VAL-NEU
MEM-NEG
MEM-POS
MEM-NEU
NAT-NEG
NAT-POS
NAT-NEU
EDA-NEG
EDA-POS
EDA-NEU

Real

Fiction

5.48 [1.18]
4.69 [0.86]
1.37 [0.81]
0.67 [0.49]
5.97 [0.62]
3.69 [0.55]
2.14 [1.66]
3.81 [1.16]
2.29 [1.03]
1.46 [1.04]
1.54 [1.12]
1.98 [1.32]
0.44 [0.46]
0.43 [0.44]
0.34 [0.38]

5.02 [1.25]
4.49 [0.83]
1.41 [1.06]
0.88 [0.57]
5.79 [0.63]
3.65 [0.49]
2.15 [1.68]
4.15 [1.19]
1.69 [0.93]
2.15 [1.53]
2.13 [1.27]
2.80 [1.42]
0.42 [0.41]
0.39 [0.41]
0.33 [0.45]

In the table are reported the mean and the standard deviation (in brackets) for all the variables of interest in the real and ﬁction conditions. INT = intensity, VAL = valence, MEM
= personal memories, NAT = nature of the scene, EDA = electrodermal activity, NEG =
negative, POS = positive, NEU = neutral.

random slope over items. Correlations between random effects were
also modelled. We also speciﬁed additional models in which the nature
factor, personal memory and their interaction were nested in the valence factor. The R code for the linear mixed-effects models is provided
in Supplementary material 5.
3. Results
3.1. EDA results
We only found a signiﬁcant main effect of valence (F(2,56) = 11.45,
p b 0.001; η2p = 0.29), due to the fact that negative (p b 0.001) and positive (p b 0.01) scenes elicited a stronger EDA activity compared to neutral scenes, whereas the difference between negative and positive
scenes was not signiﬁcant (p N 0.5). The main effect of the nature (F
(1,28) = 1.25, p N 0.05; η2p = 0.04) as well as the interaction (F
(2,56) = 0.12, p N 0.05; η2p = 0.004) between the two factors were
not signiﬁcant. For a graphical representation of the results see Fig. 2.

compared to the ﬁctional condition (p b 0.01). For a graphical representation of the results see Fig. 3.
For the valence, we found similar results, with a signiﬁcant main effect of the valence of the scene (F(2,56) = 746.85, p b 0.001; η2p =
0.96), that was further characterized by a signiﬁcant valence × nature
interaction (F(2,56) = 3.58, p b 0.05; η2p = 0.11). Post-hoc revealed
that positive scenes were judged more positive than neutral and negative ones (both p b 0.001), and neutral scenes were judged more positive than negative ones (p b 0.001). The interaction was due to the
fact that negative scenes were judged more negative in the real condition compared to the ﬁctional condition (p b 0.05 using Fisher's LSD),
while for positive and neutral scenes the judgment of valence did not
differ between the two conditions. The main effect of the nature (F
(1,28) = 0.005, p N 0.05; η2p = 0.0002) was not signiﬁcant. For a graphical representation of the results see Fig. 4.
For personal memories, we obtained a main effect of the valence of
the scene (F(2,56) = 58.65, p b 0.001; η2p = 0.68) that was due to
the fact that positive scenes elicited more personal memories compared
to negative and neutral ones (both p b 0.001). We also found a signiﬁcant interaction between the nature of the scene and the valence (F
(2,56) = 7.36, p b 0.01; η2p = 0.21). The interaction was due to the
fact that the difference between the real and the ﬁctional conditions
was only observed for neutral scenes, the former were associated with
higher personal memory scores (p b 0.05).
For the nature, we observed a main effect of the nature of the scene
(F(1,28) = 12.07, p b 0.01; η2p = 0.3) that was due to the fact that
scenes presented as real were also later judged as more real by the participants. We also found a main effect of the valence of the scene. Posthoc revealed that neutral scenes were judged more ﬁctional than negative (p b 0.01) and positive (p b 0.05) ones, while there was no difference between these last two categories.
3.3. Mixed model

For the intensity, we observed a signiﬁcant main effect of valence (F
(2,56) = 247.7, p b 0.001; η2p = 0.88), that was further characterized
by a signiﬁcant valence x nature interaction (F(2,56) = 3.98, p b 0.05;
η2p = 0.12), while the main effect of the nature was not signiﬁcant (F
(1,28) = 1.83, p N 0.05; η2p = 0.06). Post-hoc revealed that independently of the nature of the scenes, negative scenes were judged more intense than positive (p b 0.01) and neutral (p b 0.001) ones, and positive
scenes were judged more intense than neutral ones (p b 0.001). Moreover, negative scenes were judged more intense in the real condition

3.3.1. EDA
The overall model predicting EDA successfully converged and explained 79% of the variance (the conditional R2, see Barton, 2015). The
variance explained by ﬁxed factors was rather small (marginal R2 =
0.008). The intercept, corresponding to the EDA in the neutral valence
and real nature, was of 0.29. Compared to this, both negative and positive valence lead to a signiﬁcant increase (respectively, β = 0.11, 95% CI
[0.03, 0.18], p b 0.01; β = 0.08, 95% CI [0.01, 0.15], p b 0.05). Compared
to the intercept (i.e., in the neutral valence), the ﬁction nature did not
modulate the EDA (β = 0.00, 95% CI [− 0.06, 0.06], p N 0.05). There
was no interaction between ﬁction and the positive and negative valence (respectively, β = − 0.03, 95% CI [− 0.11, 0.06], p N 0.05;
β = −0.02, 95% CI [−0.11, 0.06], p N 0.05). The effect of personal memory was not signiﬁcant (β = −0.01, 95% CI [−0.02, 0.01], p N 0.05). Personal memory did not interact with the negative and the positive
valences (respectively, β = 0.01, 95% CI [− 0.01, 0.03], p N 0.05; β =
0.01, 95% CI [− 0.01, 0.03], p N 0.05), neither with the effect of ﬁction

Fig. 2. EDA results showing the main effect of the valence, greater EDA activity was
observed for negative and positive scenes compared to neutral ones. Errors bars
represent SEM. **p b 0.01, ***p b 0.001.

Fig. 3. Subjective rating of the emotional intensity for each experimental condition. Errors
bars represent SEM. **p b 0.01, ***p b 0.001.

3.2. Behavioral results
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Fig. 4. Subjective rating of the emotional valence for each experimental condition. Errors
bars represent SEM. *p (uncorrected) b 0.05, **p b 0.01, ***p b 0.001.

(β = 0.01, 95% CI [−0.01, 0.04], p N 0.05), nor with the effect of interactions between ﬁction and the negative and positive valences (respectively, β = − 0.01, 95% CI [− 0.04, 0.02], p N 0.05; β = − 0.02, 95% CI
[−0.05, 0.01], p N 0.05).
The nested model did not reveal any signiﬁcant effect of ﬁction, personal memories or their interaction in the neutral, the negative or the
positive valence (respectively, β = 0.00, 95% CI [− 0.06, 0.03],
p N 0.05; β = − 0.03, 95% CI [− 0.09, 0.04], p N 0.05; β = −0.02, 95%
CI [−0.08, 0.03], p N 0.05; β = − 0.01, 95% CI [− 0.02, 0.01], p N 0.05;
β = 0.00, 95% CI [− 0.01, 0.02], p N 0.05; β = 0.00, 95% CI [− 0.02,
0.02], p N 0.05; β = 0.01, 95% CI [−0.01, 0.04], p N 0.05; β = 0.00, 95%
CI [−0.02, 0.03], p N 0.05; β = −0.01, 95% CI [−0.03, 0.01], p N 0.05).

3.3.2. Subjective intensity
For the subjective intensity, the overall model successfully converged and explained 66% of the variance of the endogen, and 52%
was explained by the ﬁxed factors. The intercept, corresponding to the
Subjective Intensity (measured on a 0–7 scale) in the neutral valence
and real nature, was of 1.42. Compared to this, both negative and positive valence lead to a signiﬁcant increase of subjective intensity (respectively, β = 4.09, 95% CI [3.45, 4.74], p b 0.001; β = 3.06, 95% CI [2.52,
3.60], p b 0.001). Compared to the intercept (i.e., in the neutral valence),
the ﬁction nature did not modulate the subjective intensity (β = 0.21,
95% CI [−0.20, 0.61], p N 0.05). However, the effect of ﬁction interacted
with the effects of negative valence (β = −0.61, 95% CI [−1.06, −0.16],
p b 0.01), and showed a trend toward signiﬁcance for positive valences
(β = −0.46, 95% CI [−0.95, 0.02], p = 0.063). In both cases the interaction leaded to a decrease of subjective intensity when the scenes were
presented as ﬁctional. The main effect of personal memory was signiﬁcant (β = 0.12, 95% CI [0.03, 0.22], p b 0.05). The effect of personal
memories did not interact with the negative and the positive valences
(respectively, β = − 0.06, 95% CI [− 0.21, 0.08], p N 0.05; β = 0.07,
95% CI [− 0.07, 0.21], p N 0.05), neither with the effect of ﬁction (β =
0.10, 95% CI [−0.05, 0.25], p N 0.05), nor with the interactions between
ﬁction and the negative and positive valences (respectively, β = 0.01,
95% CI [− 0.19, 0.21], p N 0.05; β = − 0.11, 95% CI [− 0.30, 0.09],
p N 0.05).
The nested model showed that the effect of ﬁction was only signiﬁcant in the negative valence, but not in the positive or the neutral one
(respectively, β = − 0.40, 95% CI [− 0.81, 0.00], p = 0.053;
β = − 0.26, 95% CI [− 0.63, 0.12], p N 0.05; β = 0.21, 95% CI [− 0.20,
0.62], p N 0.05). Personal memories was signiﬁcantly linked with the
outcome variable in the neutral and positive valence, but not in the negative one (respectively, β = 0.12, 95% CI [0.03, 0.22], p b 0.05; β = 0.19,
95% CI [0.09, 0.29], p b 0.001; β = 0.06, 95% CI [−0.05, 0.17], p N 0.05).
Finally, the interaction between the effect of ﬁction and personal memories did not reach signiﬁcance for none of the valences (neutral, β =
0.10, 95% CI [− 0.05, 0.25], p N 0.05; negative, β = 0.11, 95% CI
[− 0.03, 0.26], p N 0.05; positive, β = − 0.01, 95% CI [− 0.14, 0.13],
p N 0.05).
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3.3.3. Subjective valence
For the subjective valence, the overall model successfully converged
and explained 82% of the variance of the endogen, and 79% was explained by the ﬁxed factors. The intercept, corresponding to the subjective valence (measured on a 0–7 scale) in the neutral valence and real
nature, was of 3.69. Compared to this, negative valence lead to a significant decrease and the positive valence to a signiﬁcant increase (respectively, β = −3.04, 95% CI [−3.39, −2.70], p b 0.001; β = 2.16, 95% CI
[1.87, 2.44], p b 0.001). Compared to the intercept (i.e., in the neutral valence), neither the ﬁction nature nor personal memories did modulate
the subjective valence (respectively, β = 0.02, 95% CI [− 0.28, 0.32],
p N 0.05; β = 0.01, 95% CI [−0.06, 0.07], p N 0.05). The effect of ﬁction
did not interact with the effects of negative and positive valences (respectively, β = 0.18, 95% CI [− 0.21, 0.57], p N 0.05; β = − 0.32, 95%
CI [−0.75, 0.10], p N 0.05). The effect of personal memory signiﬁcantly
interacted with the positive valence, leading to an increase of subjective
valence (β = 0.11, 95% CI [0.01, 0.20], p b 0.05). No interaction was
found with the negative valence (β = − 0.04, 95% CI [− 0.14, 0.06],
p N 0.05), the effect of ﬁction (β = 0.06, 95% CI [− 0.05, 0.16],
p N 0.05), nor with the interactions between ﬁction and the negative
and positive valences (respectively, β = −0.07, 95% CI [− 0.22, 0.07],
p N 0.05; β = 0.00, 95% CI [−0.14, 0.15], p N 0.05).
The nested model showed that the effect of ﬁction lead to a decrease
of subjective valence in the positive valence, but not in the negative or
the neutral one (respectively, β = − 0.31, 95% CI [− 0.59, − 0.02],
p b 0.05; β = 0.02, 95% CI [− 0.28, 0.32], p N 0.05; β = 0.20, 95% CI
[− 0.05, 0.45], p N 0.05). Personal memories was signiﬁcantly linked
with the outcome variable in the positive valence, but not in the neutral
or the negative one (respectively, β = 0.11, 95% CI [0.04, 0.18], p b 0.05;
β = 0.01, 95% CI [− 0.06, 0.07], p N 0.05; β = − 0.03, 95% CI [− 0.10,
0.04], p N 0.05). Finally, the interaction between the effect of ﬁction
and personal memories did not reach signiﬁcance in none of the valences (neutral, β = 0.06, 95% CI [− 0.05, 0.16], p N 0.05; negative,
β = − 0.02, 95% CI [− 0.11, 0.08], p N 0.05; positive, β = 0.06, 95% CI
[−0.04, 0.16], p N 0.05).
4. Discussion
Here we investigated the difference of emotional response toward
video clips that were presented as real or ﬁctional. In agreement with
our ﬁrst hypothesis, the main ﬁndings of our work, conﬁrmed by both
repeated measure ANOVA and mixed-effects models, showed that in
the ﬁctional condition the emotional response was weaker than in the
real condition. This effect was only evident for the subjective intensity
and valence rating, and not for the physiological arousal. Moreover,
this difference was more pronounced for negative emotions. Importantly, the effectiveness of our experimental manipulation was supported by the fact that participants subjectively rated as more ﬁctional
scenes that were presented as such, compared to those presented as
real. In line with our second hypothesis, we found that scenes that elicited more personal memories were also scored more emotionally intense regardless of the condition. This effect seemed to be more robust
for positive material. Again, this result was only evident for the subjective report of emotional experience and not for the physiological
arousal.
As suggested in the introduction these ﬁndings could be explained
by a diminished emotional response induced by some form of emotion
regulation when facing ﬁction. Emotion regulation refers to the dynamic process of inﬂuencing the nature of our emotional response,
and could intervene at different stages of the emotional generative process. Cognitive change is a widely studied regulatory strategy deﬁned as
a change in one of the features of a stimulus such as the meaning (“reappraisal”) or the psychological distance (“distancing”). The ﬁrst mechanism is believed to be one of the most efﬁcient and adaptive for
regulating emotional response (Gross, 2002). While cognitive change
is often studied in the framework of emotion regulation in the form of
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reappraisal, it can be at stake in emotional generation per se in the form
of the initial appraisal of a given situation. Appraisal or reappraisal is
thought to impact emotion in an early phase of the emotion generating
process, before a full-ﬂedged response takes place (Gross & Thompson,
2007).
Neuroimaging studies showed that reappraisal recruits prefrontal
regions, and is concomitantly linked to reduced insula and amygdala activity (Eippert et al., 2007; Goldin, McRae, Ramel, & Gross, 2008). Since
correlations between amygdala activity and autonomic nervous system
response are often reported (e.g., Phelps et al., 2001), we would have
expected to ﬁnd decreased EDA in the ﬁction condition. Nevertheless,
Eippert et al. (2007) showed, during down regulation of emotion
using reappraisal, a trend toward an increase of the EDA response. Unfortunately, the authors did not report whether reappraisal inﬂuenced
subjective judgment of emotional intensity. On the contrary, Goldin
et al. (2008) showed that reappraisal was effective in reducing subjective emotional experience.
We suggest that while watching ﬁction, cognitive change is at stake.
Nevertheless, in previously cited studies an increase of EDA has been reported (importantly during down regulation), while we did not ﬁnd any
EDA modulation. One explanation is that most of the studies investigating emotional control used explicit emotion regulation strategies. These
strategies could be cognitively effortful, and it has been shown that increasing task difﬁculty, thus engaging more cognitive resources, results
in increased EDA activity (Hartley, Maquestiaux, Brooks, Festini, &
Frazier, 2012). Conversely, modulation of emotional response toward
ﬁction could be more implicit and automatic. Interestingly, a recent
study (Burklund, Creswell, Irwin, & Lieberman, 2014) compares two
emotion regulation strategies, namely reappraisal and affect labeling
— which can be considered respectively as an intentional and an incidental emotion regulation strategy. This study showed that affect labeling activated to a greater extent lateral prefrontal and parietal regions —
broadly corresponding to regions that have been reported during processing of ﬁctional characters (Abraham et al., 2008; Metz-Lutz et al.,
2010). These data could suggest that probably, during ﬁctional experience, people implicitly use semantic representations to label the emotional content of the stimulus that, in turn, would result in a
modiﬁcation of the emotional subjective response.
Even if we did not have any explicit hypothesis on the modulation of
the emotional response by the nature of the stimulus according to the
valence, we did report that this effect was more robust for negative
scenes. Ever since Aristotle, negative emotions in ﬁctional contexts
have been considered peculiar. The ﬁrst possible explanation is that reducing the affective response in the case of negative content has a
greater functional value: after all we did not want to go out of the cinema with a psychological trauma. This could even explain why we can
endure, or even enjoy watching dramatic movies. Another hypothesis
could be linked to the fact that, in our experiment, negative scenes
were also judged as more intense than positive ones. Thus, we cannot
exclude that the speciﬁc effect for negative material is linked to the intensity and not to the valence of the scene. In line with this hypothesis,
a recent study showed that when using reappraisal to down regulate
emotion induced by negative material there was a greater decrease in
negative affect for high-intensity scenes compared to low-intensity
ones (Silvers, Weber, Wager, & Ochsner, 2014). Further studies are
needed to clarify this issue.
Concerning modulation of emotional response by personal memories, neuroimaging studies have shown that activity in structures responsible for self-referential processing that are also activated during
recollection of autobiographical memories (for a recent meta-analysis
see Martinelli et al., 2013) modulates the response in limbic regions,
eventually amplifying emotional response for self-relevant stimuli
(Herbert et al., 2011; Yoshimura et al., 2009). Again, these ﬁndings are
in analogy with studies on emotional regulation, even if there are
much fewer studies on emotion up-regulation. For example, Eippert
et al. (2007) showed that up-regulation of the emotional response to

negative images through the instruction of imagining that the situation
depicted was real and involved the participant, produced an increase of
activity in frontal areas, and in the amygdala. The authors also reported
an increased EDA activity. Again this increased EDA response during
voluntary control of emotion, independently of the direction of the
modulation, could be linked to the cognitive effort more than to the
emotion modulation per se (Hartley et al., 2012). Our data are in agreement with these ﬁndings. Indeed, we found that positive scenes (regardless of the condition) that were linked to a greater amount of
personal memories were also judged more intense.
We suggest that when confronted with ﬁction some kind of implicit
emotion regulation, resulting by cognitive change due to knowledge of
the ﬁctional nature of the stimulus, would take place resulting in a
weaker subjective emotional response. However, stimuli that elicit personal memories in both ﬁction and real conditions, in line with the ﬁndings of Goldstein (2009), could prompt emotion up-regulation. Thus,
self-engagement through personal memory recollection could be one
of the processes responsible of our emotional engagement toward ﬁction. Regarding the philosophical debate about the nature of emotion
toward ﬁction our data seem to suggest that the ﬁction-directed emotions are physically robust, as witnessed by a physiological arousal comparable to real material, and can be seen as genuine emotions. The
answer to the paradox of ﬁction should probably be sought not in emotion per se, but in factors and mechanisms modulating it. Our study suggests that two candidates are emotion regulation and self-referential
processes.
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